Abstract-We show that the presence of a hot accretion spot on the surface of classical T Tauri stars allows the observed veiling of their photospheric spectrum to be explained not only in the visible but also in the near infrared.
INTRODUCTION
Classical T Tauri stars (CTTS) are young (ages <10 7 yr) stars with masses <3M at the stage of gravitational contraction to the main sequence whose activity is attributable to the magnetospheric accretion of protoplanetary disk matter. It has long been known that the depths and equivalent widths of photospheric lines in the optical and ultraviolet spectra of CTTS are smaller than those for main-sequence stars of the same spectral types. Recently, this effect has also been found in the near infrared (see Fischer et al. (2011) and references therein).
It is generally believed that the veiling results from the superposition of an additional continuum originating in a hot accretion spot at the stellar surface due to its heating by short-wavelength radiation from an accretion shock on the photospheric spectrum. However, Fischer et al. (2011) found that the widely used accretion spot model by Calvet and Gullbring (1998) , suggesting that the spot radiates only in continuum, could not simultaneously explain the veiling at visible and near-infrared wavelengths, because the continuum radiation intensity decreases too rapidly with increasing wavelength. The emission from the dust component of the protoplanetary disk contributes noticeably to the photospheric radiation only at wavelengths λ > 2 μm (Muzerolle et al. 2003) . Therefore, Fischer et al. (2011) suggested the existence of an additional continuum source with a temperature of 2500-5000 K to explain the observed veiling near 1 μm.
Analyzing the heavily veiled optical spectra of CTTS, Gahm et al. (2008) showed that the emission * E-mail: dodin_nv@mail.ru lines originating, along with the continuum, in the accretion spot contribute significantly to the decrease in photospheric line depth. Dodin and Lamzin (2012) not only confirmed this conclusion by calculations but also showed that the contribution from the spot's line emission to the veiling of photospheric lines at optical wavelengths is important for CTTS with both heavily and weakly veiled spectra. Moreover, at a fixed effective temperature of the star T eff , the relative contribution of lines to the veiling increases with decreasing accretion flux defined by the relation F ac = ρ 0 V 3 0 /2, where ρ 0 and V 0 are the pre-shock gas density and velocity, respectively.
When passing from the visible to the near infrared, the intensity of the spot's continuum radiation decreases in the model by Dodin and Lamzin (2012) , just as in the model by Calvet and Gullbring (1998) . However, the veiling by lines should behave differently, because it depends not on the effective temperature of the hot spot but on the temperature and density distribution in the stellar atmosphere heated by accretion shock radiation and on the parameters of individual lines. In the visual band, this leads to a fundamentally different wavelength dependence of the total (lines + continuum) veiling, which is no longer monotonic, as in the case of veiling by the continuum alone (see Fig. 7 in Dodin and Lamzin (2012)).
If the contribution of lines to the veiling in the near infrared were dominant, then this would allow the spectrum veiling observed in CTTS near 1 μm to be explained without invoking an additional continuum emission source. The goal of our work is to test this hypothesis. 
THE DEPENDENCE OF VEILING ON λ AT HIGH AND LOW F ac IN THE HOMOGENEOUS SPOT MODEL
In this paper, we will consider the spectra of a "star+circular homogeneous spot" system calculated by the technique described in detail by Dodin and Lamzin (2012) . The only difference is that here we calculate the spectrum not only in the visible band but also from 0.45 to 1.2 μm, i.e., up to the maximum wavelength to which atomic data for spectral lines are available in the ATLAS package we use. The term "homogeneous spot" means that the values of V 0 and ρ 0 are assumed to be the same at all points of the cross section of the accretion flow. In what follows, we use the pre-shock gas number density N 0 ≈ ρ 0 /2.2 × 10 −24 instead of the gas density.
Recall that the following quantity is commonly used as a quantitative characteristic of the veiling
where EW and EW 0 are the equivalent widths of a photospheric line in the spectra of CTTS and a comparison star of the same spectral type, respectively. When discussing the veiling in a particular spectral range, one provides the value of r λ obtained by averaging the individual values for the lines falling within this range.
We will show the contribution of lines to the CTTS spectrum veiling using two models as an example: with comparatively high and comparatively low F ac . These models reproduce the 0.47-0.80 μm spectra of CW Tau and BP Tau with a reasonable accuracy (see Dodin et al. 2013) , precisely those that Fischer et al. (2011) used for optical veiling measurements. We retrieved these spectra from the Keck Observatory Archive, http://www2.keck.hawaii.edu/koa/public/ koa.php. Both spectra were taken on November 30, 2006.
The model parameters for CW Tau were the following: the effective temperature and surface gravity of the star are T eff = 4750 K and log g = 4.0, respectively; N 0 = 10 12 cm −3 ; V 0 = 350 km s −1 ; the relative area of the spot is f = 0.20; and the angle between the spot's symmetry axis and the line of sight is α = 0 • . This model is an example of a large spot (it occupies 40% of the visible stellar hemisphere) with a comparatively low accreted gas density and an accretion flux log F ac ≈ 10.7.
As we will see below (see also Dodin and Lamzin 2012), r λ changes greatly from line to line. Therefore, it should always be specified what photospheric lines are used to measure the veiling. Unfortunately, until now nobody has done this, interpreting the scatter of individual r λ values within the range under consideration as a "measurement error" of this quantity. To measure the veiling from the theoretical spectrum that essentially coincides with the observed one in the visual band, we chose fairly deep absorption lines without any evidence of emission in the core whose list is presented in the table.
